Introduction
Hyperlipidemia has been recognized as a common finding in nephrotic patients since 1917, when hypercholesterolemia was described as a feature of nephrotic syndrome [1] . Although pathophysiological aspects of hyperlipidemia have not been completely identified, hypoalbuminemia, increased lipoprotein synthesis and decreased lipoprotein lipase activity are described by various workers [2] . Some degree of correlation between lipids and serum albumin has been suggested by Thomas et al. [3] and between lipidemia and oedema by Peters et al. [4] Lipoproteins play an important role in the transport of plasma lipids; their increase or alteration in various fractions may be responsible for hypercholesterolemia, in nephrotic syndrome [2] . There is increased total cholesterol, LDL cholesterol, VLDL cholesterol and triglycerides and normal or low HDL cholesterol [5] . However, in Indian children, the degree of hyperlipidemia is not high as in western children [6, 7] . More recently it has been expressed that hyerlipidemia may contribute to renal injury [8] . The present study is designed to study the derangement of serum lipids in nephrotic syndrome and to know whether any correlation exists between serum lipids and albumin.
II. Objectives
• To study the derangement of serum lipids • To do serial estimations of lipids to assess when the serum lipids return to normal.
III. Methodology
Data included 30 cases of children with nephrotic syndrome, admitted for the first time in the pediatric wards of Fr. Muller Medical College Hospital, for this prospective study. 10 children without liver and kidney disorders were taken as control group.
Method of collection of Data:
30 nephrotic syndrome cases were clinically examined and following investigations were performed in each case, before steroid therapy (ISKDC Regimen), after one month of steroid therapy and at the end of therapy. 
Exclusion Criteria:
• Children with liver disorders.
• Children with oedema due to Kwashiorkor • Children with oedema due to CCF • Children suffering from kidney diseases other than nephrotic syndrome. Data analysis: was done by Mann Whitney "U" test, Wilcoxon signed rank sum test and by Pearson correlation test. [9] : International study group on kidney diseases in children(ISKDC) regimen.
Treatment Protocol
• Prednisolone 60mg/m 2 /day in 3 divided doses for 4 weeks followed by prednisolone 40mg/m 2 on alternate days for the next 4 weeks
Definition:
• Steroid resistant: Failure to achieve response despite 4 weeks of steroid therapy • Relapse: Urinary protein 3+ or more on 3 consecutive days with or without edema, while in remission.
IV. Results
Our study shows that in nephrotic syndrome, there is generalized hyperlipidemia and hypoalbuminemia. Although hyperlipidemia is most marked when serum albumin is low, yet no definite correlation can be established between the degree of hypoalbuminemia and rise of lipids. The present study also shows that serum cholesterol level in first episode of nephrotic syndrome reaches normal value at the end of steroid therapy. However in cases of relapses, there is persistent elevation in the cholesterol levels, which may predispose to the development of atherosclerosis and progression of chronic renal failure. Hence there is a rationale for treatment. Further prospective control studies in children evaluating efficacy and safety of lipid lowering drugs are needed. Total number of cases = 30 Total number of controls = 10 In this study, the total cholesterol, LDL, VLDL, triglycerides are significantly higher than those in controls (P = 0.001). However there is no statistically significant change seen in HDL cholesterol (P = 0.078). The table shows an inverse relation between serum albumin and cholesterol. However the correlation is not statistically significant (P = 0.537). In first episode nephrotic syndrome, after 4 weeks of steroid treatment, there was significant reduction in the levels of pretreatment mean total cholesterol (mean=201.77mg%,p=0.001) and mean LDL Cholesterol (mean=151.13mg%, p=0.001) where as no significant change was observed in HDL Cholesterol, VLDL Cholesterol and triglyceride level. In relapse nephrotic syndrome, even after 4 weeks of steroid treatment, there was no significant change in the mean levels of pretreatment total cholesterol, LDL Cholesterol, HDL Cholesterol, VLDL Cholesterol and triglycerides At the end of steroid therapy, in first episode nephrotic syndrome, there was statistically highly significant reduction in the mean levels of pretreatment total cholesterol (mean=166.27mg%, p=0.001) and LDL Cholesterol(mean=112.17mg%,p=0.001).There was also significant reduction in the level of mean triglycerides (mean=171.41mg%, p=0.016). No significant change observed in mean VLDL Cholesterol. However there was some increase in mean HDL Cholesterol but was not statistically significant. In relapse nephrotic syndrome, even at the end of steroid treatment, there was no significant reduction in the mean levels of pretreatment total cholesterol, LDL Cholesterol, VLDL Cholesterol and triglycerides. And also no significant increase in HDL Cholesterol.
V. Discussion
"Hippocrates" first observed that, "when bubbles settle on the surface of urine they indicate disease of the kidney". The nephrotic syndrome is not a single disease. It is a clinical state characterized by "Heavy proteinuria and hypoalbuminemia, often associated with edema, hyper cholosterolemia, and generalized hyper lipidemia" [9] . Lipoprotein plays an important role in the transport of plasma lipids. They are Chylomicrons, VLDL, LDL, and HDL [2] . The present study consists of 30 cases of children with nephrotic syndrome aged between 0 to 12 years and 10 normal children without liver and kidney disorders were taken as controls. In the present study 73.3% children were below 6 years of age and it was more common in male than in females (3:2).
Serum Lipids in Nephrotic Syndrome
In our study there was significant rise in total cholesterol (mean = 422.61 mg%), LDL (mean = 319.10 mg%), VLDL (mean = 54.53 mg%) and triglycerides (mean = 284.06 mg%) than normal and was highly significant (P=0.001). HDL cholesterol was within normal limits (mean=45.56 mg%). The mean serum cholesterol in relapse cases (mean=568.52mg%) was significantly higher than first episode nephrotic syndrome cases (mean=343.4mg%,p=0.001) and the mean serum cholesterol in steroid resistant cases was much higher than steroid sensitive cases(p=0.001). Arije et al also observed persistent rise in serum lipids in frequent relapse cases [10] . We noticed that the degree of lipid increase was not that high as reported by Western workers. Milne reported that the total cholesterol in nephrotic syndrome may be higher than 1000 mg% [11] . In our study the mean total cholesterol was 422.61mg% and highest value was 676 mg%. Banerjee et al in his study observed that the mean total cholesterol was 341mg% and the highest value was 641mg% [6] . Thus we observed low serum lipids in Indian children.
We observed a positive correlation between serum total cholesterol and LDL cholesterol and was statistically highly significant (P= 0.001). David et al also found positive correlation between total cholesterol and LDL cholesterol (p=0.001) [5] . Benakappa et al also had similar observations [7] .
Relation between Albumin and Serum Lipids in Nephrotic Syndrome
In our study, we observed an inverse correlation between albumin and cholesterol. When albumin was too low (range 1.0 -1.5 gm%), the serum cholesterol was very high (mean = 516.66) and vice versa.However the correlation is not statistically significant (P= 0.537). Heymann et al, found no correlation between the developmental of hyperlipidemia and hypoalbuminemia and postulated that the severity of hyperlipidemia is related to the amount of nephrotic kidney tissue present [12] . Thomas et al found correlation between serum cholesterol and albumin and did not find correlation between serum cholesterol and globulin and total protein [3] .
Friedman and Byers postulated that hypoalbuminemia causes hyperlipidemia [13] .
In the present study, we observed a direct relation between serum albumin and HDL Cholesterol. When serum albumin was too low (1.0-1.5gm%),the HDL Cholesterol was also low(mean=42.13mg%)where as when albumin was between 2.1-2.5gm%,the mean HDL Cholesterol was 45.27mg% but the correlation was not statistically significant(p=0.537).Mallik et al also had similar observations. We also observed an inverse relation between serum albumin and VLDL cholesterol but it was not statistically significant (p=0.578) [14] .
Response of Serum Lipids to Steroid therapy
In our study, 90% cases were steroid sensitive and 10% were steroid resistant. All cases were treated with short term high dose prednisolone (ISKDC) regimen. We observed different response in first episode nephrotic syndrome and relapse cases. In first episode cases, serum cholesterol was high (mean= 343.4mg%) before treatment. However, serum cholesterol subsequently reduced to normal at the end of (8 weeks) treatment (P= 0.001) whereas in case of relapses serum cholesterol reduced marginally but it was persistently high (P=0.001). Merouani et al observed hyperlipidemia during the active phase of the disease and disappeared with resolution of the proteinuria and was persistently abnormal in frequently relapsing children [15] . Tsukahara et al observed that children with frequently relapsing nephrotic syndrome have prolonged periods of hypercholesterolemia [16] . Querfeld used statins in his study and observed 30-40% reduction in the total cholesterol [17] . Buyokceliket al observed significant reduction in the total cholesterol with statins in adult patients with nephrotic syndrome [18] .
VI. Conclusion
Our study shows that in nephrotic syndrome, there is generalized hyperlipidemia and hypoalbuminemia. Although hyperlipidemia is most marked when serum albumin is low, yet no definite correlation can be established between the degree of hypoalbuminemia and rise of lipids.
The present study also shows that serum cholesterol level in first episode of nephrotic syndrome reaches normal value at the end of steroid therapy. However in cases of relapses, there is persistent elevation in the cholesterol levels, which may predispose to the development of atherosclerosis and progression of chronic renal failure. Hence there is a rationale for treatment. However the benefits of treatment with lipid lowering drugs have not been proven in children. Further prospective control studies in children evaluating efficacy and safety of lipid lowering drugs are needed.
